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    Frailty is a condition in which the individual is in a vulnerable state at increased 
risk of adverse health outcomes such as disability or mortality. In old-old people aged 
75 years and older, the decline of functional status is exteriorized, and the risk of frailty 
is greatly increased with advancing age.  
The purpose of this study was to develop causal model of physical, psychological, 
and social change, frailty, and disability among community-dwelling old-old people 
using a structural equation modeling (SEM). 
 
【Methods】 
    Participants in this study were recruited from community-dwelling old-old adults 
who participated in our baseline survey (2012). Participants were assessed for physical, 
psychological, and social factors, as well as frailty, and disability (care-needs 
certification in the national long-term care insurance system) in this follow-up survey 
(2015). 
We compared between two hypothetical models (Parallel structure model and 
Hierarchic structure model) which represents the causal relationships among physical, 
psychological, and social change, frailty, and disability for using SEM. 
 
【Results】 
    The overall prevalence of frailty was 17.3 %, and participants who meet criteria of 
frailty were higher risk of onset disability (p<0.01). The results of SEM showed that the 
Hierarchic structure model was better fit than Parallel structure model. Modified 
Hierarchic structure model suggested that physical and psychological factors affect each 
other, and social factors affect physical and psychological factors with increasing age. 
 
【Discussion】 
    We confirmed that frailty was associated with an increased risk of disability in 
old-old people as well as young-old people. Moreover, it was suggested that frailty was 
directly affected from physical, psychological, and social factors, and the three factors 
interplayed each other in hierarchical ways. 
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 地域在住後期高齢者約 400 名の身体的、精神・心理的、社会的指標と、フレイル、ADL
障害が測定され、それを元に構造方程式モデリングによりフレイルおよび ADL障害発生に
関する 2つの仮説モデル（並列構造モデル、階層構造モデル）を構築し、比較検討された。 
 分析の結果、後期高齢者のフレイルおよび ADL障害を説明する上で、並列構造モデルよ
りも階層構造モデルがより適合することが明らかになった。修正後の階層構造モデルでは、
精神・心理的因子と身体的因子は相互に影響し合いながら、それぞれが社会的因子からの
影響を受け、フレイルおよび ADL障害へ繋がるモデルが最も適合することが示された。 
本研究は大規模縦断データから統計学的根拠に基づいたモデルを構築し、これまで概念
的あるいは表面的に理解されてきた「身体、精神・心理的、社会的因子の縦断変化」と「フ
レイルおよび ADL障害発生の関連性」を科学的に裏付けるものであり、高齢者の（予防）
理学療法において、更なる発展の契機となる重要な知見が得られたと言える。 
上記に加え、審査会において発表された研究成果および質疑応答も踏まえ、審査委員会
では本研究を博士（理学療法学）の学位論文に値するものと判断した。 
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